
School of Electrical, Computer and Telecommunications Engineering 
Thesis – Project Topics 2021 

Project Areas:-  
A.1 Power Quality and Reliability, e.g., equipment behaviour, modelling techniques, monitoring and data analysis, power conditioning, power system disturbances, 
standards and management. 
A.2 Power Electronics, e.g., converters, renewable energy sources, simulation techniques, variable speed drives. 
A.3 Renewable Energy and Distributed Generation, e.g. integration of wind and solar generation, energy storage. 
B.1 Computer systems, e.g., micro-controllers, computer-assisted instructional systems, embedded systems, web-based systems, and computer architecture. 
B.2 Mechatronics, e.g., control systems, vehicular systems, real-time control, robotics, and servo mechanisms. 
B.3 Machine learning, e.g., probabilistic and multidimensional modelling, pattern recognition, biometrics and biomedical applications. 
C.1 Digital Signal Processing and Sensing, e.g., audio processing and segmentation, image processing, intelligent information processing, speech processing, speech and 
audio compression, video processing, opto-electronics signal processing and photonic sensing. 
C.2 Computer networks and Telecommunications, e.g., traffic engineering, network design and modelling, mobile computing, and wireless communications. 

 
Name Project Area (A1-C2) Topic Description 
Ashish Agalgaonkar A1, A2 Contact the academic staff member 

for project topics 
Contact the  academic staff member for project description 

Danny Sutanto A1-A3 Active, reactive and apparent power 
in a non-sinusoidal system 

Contact the  academic staff member for project description 

Danny Sutanto A1-A3 Application of Hilbert Huang 
Method for Power Quality 
waveform classification 

Contact the  academic staff member for project description 

Danny Sutanto A1-A3 Clustering of power quality event 
using data mining 

Contact the  academic staff member for project description 

Danny Sutanto A1-A3 Improving Empirical Mode 
decomposition for end effects issues 

Contact the  academic staff member for project description 

Danny Sutanto A1-A3 Battery charging for electric vehicles Contact the  academic staff member for project description 
Danny Sutanto A1-A3 Design of a battery management 

system for an electric vehicle 
Contact the  academic staff member for project description 

Danny Sutanto A1-A3 Investigation of reactive power and 
power factor in a dc-dc converter 

Contact the  academic staff member for project description 

Danny Sutanto A1-A3 Hybrid fuel cell and energy storage 
system 

Contact the  academic staff member for project description 

Danny Sutanto A1-A3 Improving PV performance using Contact the  academic staff member for project description 



energy storage 
Danny Sutanto A1-A3 Integrating, wind, PV and energy 

storage system 
Contact the  academic staff member for project description 

Danny Sutanto A1-A3 Investigation of the impact of EV 
charger into power system  

Contact the  academic staff member for project description 

Kashem Muttaqi A2, A3 Distributed Energy Storage to 
Facilitate New Rooftop Solar 
Photovoltaic Installations 

Solar photovoltaic (PV) will form an integral part of future grids in 
Australia. In the past few years, rooftop solar PV installations have been 
increasing rapidly. The penetration level of solar PV is about to hit the 
hosting capacity limit of low voltage electricity networks in some parts of 
Australia. This leads to unnecessary barriers to new rooftop solar PV 
installations. Higher level of PV penetration is possible if we are able to 
mitigate the PV impacts under real-time environments. 

Kashem Muttaqi A2, A3 Electric Vehicles for the Support of 
Electricity Networks 

EVs are becoming increasingly popular due to high petrol prices and the 
target for “Zero Emission” from vehicles. EVs are typically charged from 
the grid; this can impose additional constraints on the grid during charging 
periods. The situation may become even worse if most EVs are charging 
during peak periods. It is anticipated that a substantial percentage of 
engine based vehicles today will be replaced by battery driven EVs in the 
near future, and thus the worst case scenario may become a reality. The 
purpose of this project is to extend the capability of the vehicle to grid 
(V2G) system by designing and implementing a new bi-directional power 
interface for the charging system to include continuous control of both 
active and reactive power and voltage support. 

  Improving Fault Ride Through 
Capability of Renewable Energy 

Due to increase in the number and capacity of renewable distributed 
generation units (DGs) in utility, many countries issued national grid codes 
mainly regarding the penetration level of DGs and local utility practices 
and knowledge. One of the main issues in grid codes is Fault Ride Through 
(FRT) capability of DGs. DGs should stay connected to grid during utility 
faults according to technical requirements of related grid code. 

Kashem Muttaqi A2, A3 Intelligent Micro-grid with 
Distributed Renewable Energy 
Resources 

At present, most electricity is generated by thermal power plants. These 
fossil-fuel based generating plants are continuously polluting the air and 
emitting greenhouse gases. There is a strong commitment by the 
Australian Government to reduce greenhouse gas emissions and global 
warming through the use of renewable energy resources. Locally available 
renewable resources, such as wind, solar, tidal waves, fuel cells and 
biomass, can be used to meet local demands through a micro-grid. 



Kashem Muttaqi A2, A3 Long-term Dynamic Phenomena in 
Renewable Energy Rich Electricity 
Networks 

Although the PV resources are mainly installed as rooftop PV systems in 
the distribution networks, their combined effect may influence the sub-
transmission network in the immediate upstream. The voltage rise created 
by numerous PV units in distribution networks may create a necessity to 
reconfigure the voltage regulator operation at the zone substation or at 
other points in the sub-transmission network. Hunting of voltage 
regulators in the upstream network may take place if the slow transients 
in voltage caused by passing clouds over PV systems in a large area 
increases to a significant level that triggers the regulation action. 

Kashem Muttaqi A2, A3 Mobile and Modular Renewable 
Energy based Hybrid Electric Energy 
System for Remote and Offshore 
Power Supply 

Hybrid electric energy system, consisting of renewable energy resources 
localised in a central point, has been identified as one of the alternatives 
for ensuring supply continuity of emission-free electricity to local 
consumers. Diesel generators have been mostly used as the main source 
of energy to isolated localities that are far from the electricity grid 
systems. However, diesel price has been increasing since early 2004. This 
has severely affected the generation cost by diesel engine, which is an 
alarm for isolated communities to find an alternative solution for 
electricity. Renewable resources can play a crucial role in achieving the 
objective of electrification for remote inaccessible areas. 

Rabiul Islam A2, A3 Contact the academic staff member 
for project topics 

Contact the  academic staff member for project description 

Montse Ros B1 Thread Scheduling Optimisation for 
Heterogeneous Multi-Core Systems 

The allocation, scheduling and migration of threads on heterogenous 
multi-core processors is a research area with much potential. This project 
will involve comparing scheduling algorithms to determine the most 
successful (in terms of time taken, power and area used, etc). Would suit a 
student who has completed ECTE432. 

Montse Ros B1 & B3 Machine learning algorithms 
comparison on FPGA 

Comparison of 2-3 machine learning algorithms implementation on FPGA 
for an application as yet to be selected. 

Montse Ros B1 & B3 Gesture recognition using tinyML Using machine learning on an arduino to classify gestures of a wand: 
http://iii.library.uow.edu.au/record=b3186807 

Montse Ros B1 & B3 Voice Command Classifications using 
tinyML 

Using machine learning on an arduino to classify voice commands: 
http://iii.library.uow.edu.au/record=b3186808 

Montse Ros B1 & B3 Use of Machine Learning on 
constrained systems for another 
application (student to provide 

Using machine learning on an arduino (insert your own application here): 
http://iii.library.uow.edu.au/record=b3186809 

http://iii.library.uow.edu.au/record=b3186807
http://iii.library.uow.edu.au/record=b3186808
http://iii.library.uow.edu.au/record=b3186808


suggestions) 
Zheng Li B2-Control Engineering A Remote Control Laboratory for 

ECTE344 
Remote laboratory provides flexibility to do ECTE344 experiments at 
home.  It is particularly useful in case of a travel ban due to corona virus. 

Zheng Li B2-Control Engineering A Virtual Control Laboratory A virtual laboratory is not only low cost but also provides flexibility to do 
experiments either in a lab or at home.  It is particularly useful in the case 
of a travel ban due to corona virus. 

Zheng Li B2- Electrical Engineering A Power Adaptor for Hilink Board Hilink boards are used in our control laboratory and many other 
universities for education and research.  This project studies its power 
adaptor and develops a low cost power adaptor for it.  

Zheng Li B2- Robotics A Drone for Culling Feral Animals Robotic and drone technologies have gone through rapid developments 
and found many applications.  This project develops a drone for culling 
feral animals. 

Zheng Li B2- Robotics A Fire Fighting Robot Robotic technology has gone through rapid developments for decades and 
found many applications.  This project develops a fire-fighting robot. 

Zheng Li B2- Robotics An Autonomous Robot against 
COVID-19 

Robotic technology has gone through rapid developments for decades and 
find many new applications against COVID-19.  The aim of this project is to 
develop a mobile robot that can help us against COVID-19.  It should be 
able to be placed in a visitor’s lobby for greeting visitors, provide FAQ and 
simple directions, take temperature, dispenses hand sanitizer, keep social 
distancing and so on. 

Zheng Li B2- Robotics A remote conferencing robot for 
Graduation ceremonies 

Many UOW graduates cannot take part in their graduation ceremonies 
because of COVID-19.  Robotic technology has gone through rapid 
developments for decades and found many applications.  This project 
develops a remote conferencing robot for UOW graduation ceremonies 

Zheng Li B2- Robotics A Robot Nurse for COVID-19 
Patients 

Robotic technology has gone through rapid developments for decades and 
found many applications.  This project develops a robot nurse for COVID-
19 patients. 

Zheng Li B2-Control Engineering Computer controlled inverted 
pendulum for a remote laboratory 

The control of an inverted pendulum is a benchmark problem in control 
engineering and has many important applications.   It can also be used for 
illustration of control applications for education. 

Zheng Li B2-Control Engineering Autonomous Parking for a Brake-by-
Wire Electrical Car  

Driverless cars and electrical cars are new technologies in car industry.   
This project studies autonomous parking using a simple brake-by-wire 
electrical car. 

Golshah Naghdy C1- Image processing Sign language translation Sign language to spoken English translation. 
Golshah Naghdy C1- Image processing, deep Unsupervised image classification Organizing large image data bases into different categories for ease of 



learning, big data retrieval and annotation. 
Golshah Naghdy B3- Biomedical Fatigue classification using EEG 

signals 
Objective quantification of Mental and physical fatigue using EEG signals. 

Golshah Naghdy B3- Biomedical Enhancing rehabilitation processes 
using EEG signals 

Robotic rehabilitation processes could be enhances using EEG signals as 
feedback. 

Golshah Naghdy B3- Biomedical Fatigue classification using motion 
sensors 

Objective quantification physical fatigue using motion sensors. 

Golshah Naghdy B3- Biomedical Age estimation using balancing 
exercises and motion sensors 

Motion sensors are sued to estimate the subjects' level of agility or frailty 
while using a balancing exercise. 

Fazel Naghdy B3- Biomedical Engineering 
and control 

Smart glove for rehabilitation of 
post stroke patients 

A smart glove is used to develop a rehabilitation scheme for post stroke 
patients who have lost their finger motor movements. 

Fazel Naghdy B3-Biomedical Engineering 
and control 

Robotic rehabilitation of post stroke 
patients 

The effect of using a rehabilitation robot for post stroke patient is studied. 

Fazel Naghdy B3-Biomedical Engineering 
and control 

Measuring frailty of older people 
using posture and gait 

The posture and gait of older people using inertial sensor is measured to 
determine the degree of their frailty using deep leaning and intelligent 
control. 

Fazel Naghdy B2- Real time control Application of block chain in 
Internet of Things 

The application of block chain technology in the Internet of Things is 
explored to improve security. 

Fazel Naghdy B2- Robotics Web interface of a robotic arm using 
Raspberry pi 

A two degree of freedom robotic arm is interfaced to the web for remote 
interaction with the robot and its manipulation. 

Fazel Naghdy B2-Robotics Measuring emotions by a social 
robot 

A social robot is deployed to observe and measure the emotions of its 
users. 

Fazel Naghdy B2-Robotics Private tutoring of children using a 
social robot 

Application of a social robot in providing tutoring for children is explored. 

Fazel Naghdy B2-Robotics Surveillance of a residential property 
using a quadcopter 

Application of a quadcopter to provide continuous monitoring and 
surveillance of a residential property is explored. 

Fazel Naghdy B2-Robotics Simulation of automatic assembly 
using a robotic arm using a ARTE 
robotics simulation package 

The potential of robotic simulation package called ARTE for simulation of 
automatic assembly is explored. 

Fazel Naghdy B2-Control Developing a generic interface to 
Google home for home automation 
based on Raspberry pi  

The possibility of developing a generic interface based on Raspberry pi to 
Google home for the purpose of home automation is explored. 

Fazel Naghdy B2-Control Measuring the front wheel rotation 
suing an observer in a steer by wire 
system 

In a vehicle steer by wire system, the possibility of using an observer to 
measure the angle and velocity of the front wheels is explored. 



Fazel Naghdy B2-Control Measuring driving fatigue using face 
gestures 

The possibility of measuring driving fatigue by observing face features 
using a video camera is explored. 

Fazel Naghdy B2-Control Fuzzy modelling and prediction of 
Covid19 propagation rate  

The propagation rate of Covid-19 and similar pandemic is modelled using 
fuzzy control to predict its spread in a community. 

Sasha Nikolic B1-Virtual Reality VR based Work Integrated Learning Using a VR headset create a work integrated learning experience for 
students. Freedom is given to the experience and examples include: 
guided walk through a power plant, simulating a professional 
meeting, identifying hazards in a workplace, wiring a telecoms cabinet etc. 

Sasha Nikolic B1-Virtual Reality VR based Teaching Lab Develop a virtual reality environment for students to simulate a teaching 
laboratory (subject of your choice). Students will need think about the 
experiments conducted and how they can evaluate the effectiveness 
of the experience and learning compared to a real laboratory experience. 

Sasha Nikolic B1-Programming Laboratory Assessment Innovation Learning in the laboratory covers the cognitive, psychomotor and affective 
domains with most assessment focussed on capturing cognitive learning, 
e.g. writing laboratory reports. Design a new technology that can be used 
to capture/record learning that encompasses all 3 domains. Examples 
include electronic tools for demonstrators to easily record student 
progress, image recognition to capture student movement linked to 
learning objectives (e.g. lab group team engagement) and voice 
recognition (same goal as image recognition). 

Sasha Nikolic B1-Hardware/software Laboratory exams automated 
assessment 

Design and develop a hardware based laboratory exam. This will comprise 
some form of small, low cost test kit that could be taken into a university 
hall to be conducted during normal final examination conditions. The unit 
will need to be self-powered, flexible for multiple exam questions, 
focussed on measuring psychomotor skills, and directly upload the 
students’ answers/marks to a database. Note: One prototype was 
designed in thesis 2018 and this can be further enhanced. Taking up this 
option would mean taking this earlier work to a new level. 

Sasha Nikolic B1-Programming Mobile App for recording industry 
experience 

Develop a mobile app that can be used to record/monitor the progress of 
students completing industry experience. Features should include the 
ability to upload evidence of learning, communicate issues including safety 
to the subject coordinator, and download information into a database. 

Prashan Premaratne B2, B3 Mechatronics Twin Copter Design Developing a simplest twin copter that could fly over 30 min. 
Prashan Premaratne B2, B3 Mechatronics/micro 

controllers 
Re-developing an existing CNC for 
PCB design using Raspberry Pi 

Redesigning an existing CNC framework. 



Prashan Premaratne B2, B3 Mechatronics/micro 
controllers 

Automatic YouTube video recording 
camera dolly and slider 

Designing an advanced video recording system using raspberry pi camera 
(improving an existing project to include optical zoom). 

Prashan Premaratne B1-
Microcontrollers/electronics 

Developing a digital walkie-talkie 
using WiFi modules 

Developing a long distant walkie talkie (at least 1 km using ESP32 or 
similar). 

Prashan Premaratne B1 
Microcontrollers/electronics 

Lowest power consuming Li-ion 
power supply for 3.3v 

Existing power converters using battery wastes higher percentage of 
power when providing 3.3v for projects using Li-ion 18650. This project 
will use advanced ICs (currently existing) to design a power converter (DC-
DC) that would provide 3.3v at the lowest stand-by current consumption 
(only micro watts wasted). 

Prashan Premaratne B2- Mechatronics World's smallest 3D printer Develop a 3d printer that will print a volume of no more than 
10cmx10cmx10cm 

Prashan Premaratne C1-Signal Processing Noise cancelling system using 
raspberry pi 

Is it possible to develop a noise cancelling design using raspberry pi? 

Prashan Premaratne C1-Signal Processing Automatic Fire Prevention for High 
Power Electronics 

Developing a non-toxic fire extinguisher that can put out a fire in a 3D 
printer power supply. 

Haiping Du B2 Balance control of an electric 
unicycle. 

This project aims to develop advanced control strategies for the balance 
control of electric unicycle. Modelling, simulation and control algorithms 
need to be conducted with possible experimental validation. 

Haiping Du B2 Optimal control of antilock braking 
system 

This project aims to develop optimation control for antilock braking 
system. The main objective is to control the slip ratio as the optimal value 
to achieve the shortest stopping distance. Experimental validation is 
expected to gether with Matlab simulation. 

Haiping Du B2 Vehicle parameter and state 
estimation 

This project aims to develop effective algorithms for estimation of vehilce 
parameters such as vehicle mass, centre of gravity, and state variables 
such as bank angle, slip angle, etc, used for vehicle control. Modelling, 
simulation and estimation algorithms need to be conducted with possible 
experimental validation based on a scaled vehicle model. 

Son Lam Phung C1 & B3 Camera-based Assistive Navigation 
for Blind People 

Contact the  academic staff member for project description 

Son Lam Phung C1 & B3 Hyperspectral Image Processing for 
Biosecurity Scanning 

Contact the  academic staff member for project description 

Son Lam Phung C1 & B3 Monocular Depth Estimation with 
Deep Learning 

Contact the  academic staff member for project description 

Son Lam Phung C1 & B3 Medical Image Segmentation with 
Convolutional Encoder-Decoder 

Contact the  academic staff member for project description 



Network 
Son Lam Phung C1 & B3 Camera-based Crowd Counting and 

Analysis 
Contact the  academic staff member for project description 

Son Lam Phung C1 & B3 Facial Image Analysis with Deep 
Learning 

Contact the  academic staff member for project description 

Ginu Rajan C1- Photonics sensing A fibre optic based blood pressure 
measurement system 

The aim of this project is to incorporate the capabilities of optical fibre 
sensors and machine learning technology together, to develop a 
sensorized arm sleeve capable of measuring blood pressure and pulse rate 
with wireless data transmission and monitoring. 

Ginu Rajan C1- Photonics sensing Acoustic emission crack localisation 
system using fibre Bragg grating 
sensors 

This project involves conceptualisation and development of an FBG 
network based system for acoustic emission detection from events such as 
crack, vibration, damage. This would require design and development an 
AE source localisation algorithm and further coding and testing of system 
either using simulation or real data. It is expected that using this sensor 
platform (simulated) we would be able to identify the anomalies occurring 
within the vicinity of sensors as well the origin of such anomalies. 

Ginu Rajan C1- Photonics sensing Structural health monitoring 
applications of FBG sensors 

This project involves research and literature review on SHM applications 
of FBG sensors and their current state-of-the art. A proof of concept 
demonstration in the lab, load and vibration characteristics of a composite 
beam using FBG sensors will be studied and data analysed. 

Ginu Rajan C1- Photonics sensing Distributed strain measurement 
using CFBGs using integration of 
differences method 

This project will formulate a theory and algorithm based on a novel 
integration of differences (IOD) method for distributed strain 
measurement using chirped fibre Bragg grating (CFBG) sensors. This strain 
mapping technology can be implemented in a range of areas including 
shrinkage profile measurement of biomaterials. 

Ginu Rajan C1- Photonics sensing A lab based optical communication 
system platform for engineering 
education 

This project will look into the recent research in optical fibre 
communication area and study some of techniques in optical 
communication systems such as WDM multiplexing and de-multiplexing, 
add drops channels using ‘Light Runner’ bench top laboratory and 
‘LightSIM’ simulation package. 

Ginu Rajan C1- Photonics sensing Shape detection using a fibre optic 
sensorized robotic arm 

This project will sensorize and robotic arm to detect the shape of the 
object it holding. This will require attaching a number of sensors on the 
robotic and measuring the bend, angle, strain etc and from the obtained 
data, visualise the shape of the object. This will also require automate the 
robotic arm by connecting several servo motors. 



Ginu Rajan C1- Photonics sensing Development of a wireless FBG 
interrogation system 

FBG sensors work in the wavelength domain, which means that we need 
to measure the shift in the optical signal wavelength accurately in order to 
use it as a sensor. Several commercial FBG interrogation systems are 
available, but most of them are wired and expensive. This project aims to 
develop a low cost wireless FBG interrogation system utilising, a laser 
diode, photodiode, and linear filter and Zigbee wireless modules. 

Ginu Rajan C1- Photonics sensing Erbium doped fibre amplifier and 
optical amplification in a WDM 
optical communication link 

Optical amplification is an essential part of an optical fibre communication 
system. This project will study the characteristics of an Erbium doped fibre 
amplifier and its use in communication. Simulation study using ‘LightSIM’ 
and experimental study using ‘Light Runner’ are required for this project. 

Christian Ritz C1 Speech and Audio Signal Processing Projects will be on offer in the broad area of C.1 Digital Signal Processing 
for applications such as audio, speech and acoustics using microphone and 
loudspeaker arrays. Students interested in such projects can approach 
Prof Ritz via email. The projects will be of benefit to technology such as 
virtual reality (creating more realistic spatial audio), hands-free 
communications (creating more accurate voice recordings for improved 
listening quality or more accurate speech recognition), novel applications 
of acoustics (e.g. predicting the shape of a room from audio recordings) 
plus a number of other areas. 

Farzad Safaei C1-Signal Processing Depth Estimation using Stereo 
Cameras 

Algorithms for correspondence matching and determination of depth of 
objects in a scene using two images. 

Farzad Safaei C1-Signal Processing Optimization of camera 
arrangement 

Algorithms for identifying the best location and orientation of cameras for 
capturing a scene. 

Farzad Safaei C1-Telecommunications Non-GPS Localisation Methods for localisation of devices/sensors/objects where GPS is not 
available/practical. 

Farzad Safaei C1- Electronics Electronic circuit design, simulation 
and testing 

Designing a suitable electronic circuit based on given specifications. 

Qinghua Guo C1 Topics related to- Signal processing, 
statistical inference, machine 
learning and their applications to 
telecommunications , radar and 3D 
sensing. 

Contact the  academic staff member for project description 

Yanguang (Sunny) Yu C1 Advanced signal processing for laser 
sensing 

The project is aimed at enhancing the performance of the existing laser 
sensing system, by applying advanced signal processing techniques. the 
research tasks include: 1. Developing FPGA based signal processing 



algorithm for achieving fast real-time sensing. 2. time-domain and 
frequency domain analysis on the sensing signals to retrieve vibration 
information and eliminate the noise conatined in sensing signals, 3. 
simulation analysis on the complex signal waveform (when a strong 
feedback is applied on the system). 

Yanguang (Sunny) Yu C1 Optical chaotic communications a A chaotic transmitter/receiver can be designed by using a semiconductor 
laser (SL) with external optical feedback. this is a new secure technolgy for 
communication systems which can be deployed at the physical layer. in 
this project, we will 1. study the existing synchronization techniques and 
design a suitable one for our experimental system. 2. Investigate the 
influence of the system parameters on the chaose, 3. system stability 
analysis, 4. encoding/decoding methods. 

Jun Tong C1 Beamforming Under Model 
Uncertainty 

Knowledge about the target's direction and the covariance matrix of the 
interference-plus-noise are essential for forming desired beam patters in 
antenna arrays. Model uncertainty arises when such knowledge is 
imprecise. There are different approaches to address this issue, such as 
the subspace method and covariance matrix regularization schemes. This 
project investigates the performance of the different robustification 
approaches when different types of model uncertainty are present. 

Jun Tong C1 Iterative Waveform Decorrelation in 
MIMO Radar Systems 

Correlation among the transmit waveforms can significantly affect the 
performance of target detection and parameter estimation in MIMO radar 
systems. Decorrelation can be applied to alleviate this effect. However, 
when multiple range bins and multiple antennas are involved, traditional 
approaches suffer from high complexities. This project studies iterative 
approaches based on the Carley-Hamilton theorem and Krylov subspace to 
address the complexity issue. The resulting detection and estimation 
performance of MIMO radar systems will be investigated. 

Jun Tong C1 Polynomial Channel Estimation in 
Massive MIMO Communications 

Linear equations of very high dimensions need to be solved for massive 
MIMO systems which may be one of the key techniques for future 
generation wireless communications. Direct solutions can incur very high 
complexities. Schemes based on polynomial-based inversion of large 
matrices will be designed and analysed in this project, which may address 
the high complexity issue of traditional treatments. 

Jun Tong C1 Regularized Covariance Matrix 
Estimation for Minimum Variance 
Portfolios 

The optimal investment strategy that achieves the best risk-return 
tradeoff depends on the statistics of the asset returns from sample market 
observations. However, due to the limited number of observations 



(samples), the statistics can never be perfectly estimated. In this case, 
robust solutions that can address the uncertainty in statistics are desired. 
This project will explore the application of regularized covariance matrix 
estimation in minimum variance portfolios. 

Jun Tong C1 Robustifying Communication 
Systems Using Superimposed 
Training 

Superimposed training allows simultaneous transmission of information-
carrying data and training symbols in communication systems. The latter is 
used for channel estimation. In a practical scenario, channel estimation 
suffers from errors due to noise, interference or mobility. This project 
aims to use robust signal processing techniques to enhance the overall 
performance of communication systems with superimposed training. The 
power allocation issue will be studied. The performance and complexity of 
the resulting system with be analysed. 

Peter Vial  B1&C2 Mind Headset Controller using eye 
blink and brain wave measurements 
to move a small antenna mount 
using a TINI embedded system. 

Two past projects are combined using a Bluetooth mindset to control 
through a TINI (Tini Internet Interface) a antenna positioning system. 
Design will need to consider the accuracy of movements and develop 
mechanisms to ensure that the antenna can be positioned with a pre-
defined movement range. 

Peter Vial C2 Android App to control remotely (via 
WiFi) a VNA using Apache/Tomcat 
and a PC connected to a Rhodes and 
Schwarz VNA using an ethernet 
connection. 

We have developed remote control of the Rhodes and Schwarz VNA. This 
control can function over an internet connection (TCP/IP). The VNA is 
legacy equipment and it would be useful to have an android application 
run on a Smart Phone (Say a Samsung Note II, III or IV - sometimes called a 
phablet) which could control the VNA remotely. This project involves 
developing software in Java for a PC and a android phone using available 
free ware application development platforms (such as sclipse). The project 
involves developing a user interface and associated modules on the 
connected PC to interface directly with the VNA across an intranet 

Peter Vial C2 Design and develop a system which 
incorporates a Wireless TI watch 
and a pill popping mechanism for 
older at home patients needing 
medication 

This project requires the development of a system which interfaces a pill 
popping system (could be purchased off the shelf) with a computer and TI 
(Texas Instrument) watch. Components of the system have been 
developed by previous thesis work and the student can concentrate on 
either the watch or the pill popping mechanism or both to develop the 
system. The system should be developed for those suffering from memory 
loss and to minimise system cost to within thesis budget. 

Peter Vial C2 MATLAB/Simulink simulation of 
UWB PPM MIMO systems with 
polarised antennas for 2 by 1 and 4 

Previous student has developped polarised antenna simulations in 
MATLAB for 2 by 1 system. Studies will include BER and PER analysis on 
related simulations with and without perfect channel coefficient 



by 2 and 4 by 4 knowledge at the receiver for transmit diversity. 
Peter Vial C2 MATLAB/Simulink simulation of 

UWB PPM MIMO systems with Time 
Hopping for 2 by 1, 2 by 2 and 4 by 4 
systems 

A previous student has done simulations in MATLAB without time 
hopping. This extends the simulation by incorporating time hopping into 
the simulations. WSe use BER (Bit Error Rate) and PER (Packet Error Rate) 
in the presence of Forward Error Correction (FEC) and interleaving. We 
look at perfect and imperfect knowledge of the transmit channel at the 
receiver for UWB systems 

Kwan-Wu Chin C2 Development of Novel Schedulers 
for WLANs 

WiFi is now ubiquitous and it is a critical resource for end-users, especially 
those with smart phones who want to offload any traffic from the more 
expensive 3G connection. In this respect, it is important that WiFi provides 
high data rates to end-users. The current standard, IEEE 802.11n, provides 
up to 600 Mb/s with the help of multiple antennas. A key component of 
any Access Points (APs) employing IEEE 802.11n is scheduling of traffic 
such that it is delivered within user requirements. Moreover, it is 
important that scheduling is carried out within the energy constraint 
imposed by end user devices. In this area, there are two projects: (i) 
Designing and evaluating cooperative schedulers for large scale IEEE 
802.11n WLANs, and (ii) Developing energy efficient schedulers that 
support varying Quality of Service (QoS) metrics 

Kwan-Wu Chin C2 Novel Protocols for Energy 
Harvesting and Rechargeable 
Wireless Sensor Networks 

Wireless Sensor Networks (WSNs) collect, calculate and exchange sensed 
data using tens to hundreds of nodes with wireless capability. A key 
property of WSNs is that nodes are severely resource constrained. By far 
the most expensive operation is communication. Consequently, 
algorithms/protocols are required to arbitrate channel access and route 
sensed data to one or more sink or base station nodes. Recently, 
researchers have proposed energy harvesting or recharging techniques to 
replenish energy supplies. These techniques involve the use of solar, 
thermal, kinetic, and also wirelessly. There are a number of projects in this 
area: (i) Determining a low latency path through a WSN with energy 
harvesting, (ii) Determining the placement of recharging nodes to prolong 
the lifetime of WSNs, and (iii) Prolongong the coverage lifetime of energy 
harvesting WSNs. 

Kwan-Wu Chin C2 Radio Resource Allocation 
Algorithms 

Emerging cellular networks, so called 4G/LTE networks, are expected to 
carry a significant amount of data traffic. This is especially critical given 
diverse applications such as VoIP, and video chat that require substantial 
bandwidth as well as Quality of Service (QoS) requirements, not to 



mention the proliferation of 4G capable smart phones. To this end, 
resource allocation algorithms form a critical component that ensures 
these applications are well supported, and also ensures the maximum 
spectral efficiency is achieved. The project will evaluate a number of 
channel aware and unaware scheduling strategies for use in 4G networks. 

Le Chung Tran C2 Contact the academic staff member 
for project topics 

Contact the  academic staff member for project description 

Raad Raad  C2 Contact the academic staff member 
for project topics 

Contact the  academic staff member for project description 

 


